Cerebellar hemisphere herniation in the neck: Case report of a very rare complication following a posterior fossa craniectomy  by Caruso, Riccardo et al.
C
r
R
V
a
b
c
a
A
R
R
A
A
K
C
P
C
N
C
1
t
c
a
k
1
c
A
s
b
ﬁ
r
ﬁ
l
D
I
a
l
h
2
cCASE  REPORT  –  OPEN  ACCESS
International Journal of Surgery Case Reports 29 (2016) 208–210
Contents lists available at ScienceDirect
International  Journal  of  Surgery  Case  Reports
j ourna l h om epage: www.caserepor ts .com
erebellar  hemisphere  herniation  in  the  neck:  Case  report  of  a  very
are  complication  following  a  posterior  fossa  craniectomy
iccardo  Carusoa,b,∗,  Alessandro  Pesceb,c,  Emanuele  Piccioneb, Luigi  Marroccob,
enceslao  Wierzbickib
Sapienza University of Rome, Department of Neurology and Psychiatry, Viale dell’Università n.30, 00185, Roma, Italy
Army Hospital of Rome “Celio”, Italy, Neurosurgery Department, Via S. Stefano Rotondo n. 4, 00184, Roma, Italy
Azienda Ospedaliera Sant’Andrea, Neurosurgery Department, Sapienza University of Rome, Via di Grottarossa 1035, 00189, Roma, Italy
 r  t  i  c  l e  i  n  f  o
rticle history:
eceived 26 September 2016
eceived in revised form 2 November 2016
ccepted 10 November 2016
vailable online 15 November 2016
a  b  s  t  r  a  c  t
This article  presents  a very  rare  late complication  of  surgery  to the  posterior  fossa  involving  a craniectomy:
cerebellar  hemisphere  herniation  in  the neck,  through  the  craniectomy  site.  Here we  also  analyse  the
possible  causes  of  such  complication.
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. Introduction
In this article we report a case, which we had never encoun-
ered before, of a late complication relative to a posterior fossa
raniectomy.
Having searched the main scientiﬁc databases (ISI Web, Scopus
nd Google scholar) we did not come across another report of this
ind written in the last 20 years.
.1. Presentation
A 40-year-old woman underwent a right side suboccipital
raniectomy to remove in-toto a cerebellar angioblastoma (Fig. 1).
s is often the case in this kind of surgery, the dura mater shrunk
omewhat and could only be partially stretched out and stitched
ack up, so in order to close the remaining gap, a self-adhesive arti-
cial substitute patch was used, which was made of synthetic and
esorbable biomaterial. The Patient was discharged from hospital
ve days after surgery in great general health, without any neuro-
ogical impairments; she had also undergone a post-operative CT
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reativecommons.org/licenses/by-nc-nd/4.0/).scan that showed no oedema or haemorrhage in the site of surgery,
nor the presence of any other type of problem. She had a check-up
a week after being discharged and the stitches were removed. The
wound had closed and her neurological conditions were excellent.
However, 4 weeks later, the patient was  rushed to our hospi-
tal because, for the preceding 4 days, she had been suffering from
pain in the nape of the neck, ataxia when walking, dysmetria of
the right arm and paraesthesia of the right side of her face. Symp-
toms had appeared a few hours after the Patient, feeling well, had
for the ﬁrst time since the operation gone to the gym. In hospi-
tal an MRI  scan was  carried out and it showed a right cerebellar
hemisphere herniation in the neck, which had come through the
site of the craniectomy (Fig. 2). The patient was operated again to
reduce the herniation. The former wound was  reopened, the area
of the parenchymal herniation and craniectomy was exposed: the
bulging cerebellar parenchyma was  covered by a very thin mem-
brane, which was  probably the very stretched synthetic dura mater
substitute patch (which we have described before).
It was deemed necessary to widen by a small degree the area
of cranium removed; then, without removing the aforementioned
membrane, the chief surgeon with the palms of his hands placed
a gentle but steady pressure on the bulging part of the cerebel-
lum thus managing to slowly push it back into the posterior fossa
of the cranium. A titanium plate was  immediately used to replace
the missing area of the cranium and ﬁbrin glue was applied out-
side the plate to add volume. Barely a few hours after surgery,
symptoms disappeared entirely. The MRI  carried out the day after
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Fig. 1. image of the angioblastoma before removal with the ﬁrst surgery, which comprised the craniectomy procedure.
Fig. 2. The MRI  shows a large herniation of the right cerebellar hemisphere in the neck through the site of the craniectomy.
Fig. 3. The MRI  after the plastic surgery to the cranium shows the resolution of the herniation.
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he new surgery conﬁrmed the complete resolution of the herni-
tion (Fig. 3). Subsequent MRI  scans and clinical check-ups in the
ollowing months showed no abnormalities.
. Discussion
Posterior fossa surgery traditionally implies use of a craniec-
omy, in other words: permanent bone removal, without any type
f bone replacement; in the last few years however a growing num-
er of surgeons prefer a craniotomy to a craniectomy even in the
osterior fossa [1–3] .The most frequent complications of a craniec-
omy are pseudomeningoceles, CSF leaks and infections; in the
iterature we were not able to ﬁnd a case like ours of parenchyma
erniation through the missing bone ﬂap in the last 20 years.
We  believe this complication to have been caused by a number
f factors. There is a high probability that the physical training at the
ym might have caused a marked increase in intracranial pressure,
hich in all likelihood triggered the herniation process. It is more-
ver possible that during the ﬁrst operation the process of sealing
he muscular layers might not have been carried out with the right
mount of care and focus; in particular, the muscles that had been
ut might not have been stitched back up with the right amount of
ension so as to give appropriate support to the parenchyma below.
he synthetic dura mater substitute patch certainly proved great at
ontaining and in fact avoiding any liquor leaks, but it was wholly
neffective as a supporting structure for the parenchyma.
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3. Conclusion
This extremely rare complication of a craniectomy of the pos-
terior fossa conﬁrms an already well known fact, that closing the
operatory ﬁeld is as important as all the other stages of a surgery
and any type of inaccuracy in closing the opening created during
the operation can have dire consequences for the overall result of
the operation, this case furthermore proves that complications can
occur even a long time after surgery when the body is put under
physically stressful conditions.
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